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1.0

INTRODUCTION

Gold Shield Solvents, a division of Detrex Corporation,
operates a storage facility in Grand Rapids, Michigan for the storage of virgin
solvents and solvent destined for recycling at other Gold Shield facilities.
During an excavation on an adjacent property owned by Mid-Michigan
Services, trichloroethylene and other halogenated volatile organic

compounds were found in soil samples collected from within the excavation.

Based on these findings, the Michigan Department of
Natural Resources (MDNR) notified Detrex on July 25, 1988 that it was the
MDNR's position that their Gold Shield Solvents facility was responsible for
the contaminants found within the excavation. A copy of the MDNR's letter

of notification is presented within Appendix A.

The MDNR required that Detrex develop a work plan
outlining how the extent of the area of contamination adjacent to their
facility would be defined and remediated. This work plan was to also include

an implementation schedule.

On September 26, 1988, Detrex submitted a work plan to
the MDNR entitled "Work Plan - Site Investigation - Gold Shield Solvents -
Grand Rapids, Michigan", Conestoga-Rovers & Associates, September 23,
1988. This document was reviewed by the MDNR, and Detrex received notice
of the MDNR's approval on October 10, 1988. The sample collection, as
proposed in the Work Plan, was completed during the week of December 5,

1988.



The following report presents the field observations made
during the Work Plan implementation and presents the analytical data

collected.



2.0

OBJECTIVES

The objective of the Site Investigation Work Plan was to
investigate the extent and degree of potential soil contamination resulting
from past volatile organic chemical storage and handling activities at the
Grand Rapids Site. This objective was accomplished by the installation of
thirteen boreholes around and adjacent to the Site and beneath the building.

The purpose of these installations was as follows:

i) to characterize the surficial geology of the Site;
ii) to determine the presence and extent of any surficial confining beds;
and

iii)  to obtain soil samples in areas of past material handling on the
! .
property for chemical analysis to identify potential source areas of

contamination.

The approved Work Plan proposed eleven soil boring
locations adjacent to the Site and beneath the building. Based on field
screening of the soil samples with an organic vapor analyzer (HNu), two
additional soil borings were added on the south side of the building in order

to attempt to define the aerial extent of soil contamination.



3.0

DESCRIPTION OF FIELD ACTIVITIES

3.1 EXPLORATION SOIL BORINGS

The firm of Sterns Drilling Inc. was retained by CRA to
complete the soil borings at Detrex’s Grand Rapids facility. A trailer mounted
CME-45 drill rig was utilized to complete the soil borings at ten locations
outside the building. A pneumatic jackhammer was used to obtain soil
samples at three locations in the basement of the building. The drilling
program commenced on December 6, 1988 and was completed on December 8,

1988.

Exploration soil borings were collected at thirteen
locations adjacent to and beneath the Grand Rapids building. Nine soil
borings were drilled in areas of past material handling to delineate potential
source areas on Site. Three soil borings were drilled through the building
floor to confirm that a previously identified lower clay unit has not been
penetrated beneath the building and to determine whether a contaminant
sourcéhi-s“ present beneath the building. A final soil boring was drilled at the
northwest corner of the building in order to establish background conditions

at the Site.

At each sampling location, the borehole was extended
down to the top of the lower clay unit. Split spoon samples were collected at
two-foot intervals starting at the ground surface with the last sample collected
from within the lower clay unit. The split spoon sampler was attached to the

drill rod and driven into the soil the full depth (24 inches) using a 140-pound



hammer, free-falling 30 inches. The driving resistance (number of hammer
blows) was recorded for each six-inch increment of penetration. Clean basket
retainers were used to retain the soil in the split spoon. Between each

sampling, the split spoon was cleaned as described in Section 3.2.

Soil samples collected from the split spoon were described
and classified according to the Unified Soil Classification System and then
stored in glass jars for geologic record. Appendix B presents the stratigraphic
logs for each of the soil borings. All samples retained for geologic record have
been stored on Site. During sampling, HNu readings were recorded for each
split spoon as it was opened, as an indication of volatile organic

contamination.

Following completion, each borehole was backfilled to the

ground surface with cement/bentonite grout.

All sample preparation and handling was carried out as
described in the approved Work Plan. Table 3.1 summarizes the total
number of samples collected for analysis. Figure 3.1 shows the location of the

thirteen soil borings completed.

32 EQUIPMENT CLEANING

Prior to mobilizing the drill rig, the rig and all associated
equipment was thoroughly steam cleaned to remove oil, grease, mud and

other foreign matter. Before initiating drilling at each borehole, the augers,



TABLE 3.1

SUMMARY OF FIELD SAMPLES

GOLD SHIELD SOLVENTS
GRAND RATPIDS, MICHIGAN
Soils

Number of Samples 39
Blind Duplicates 4
Field Blanks (1) 4
Matrix Spikes 1
TOTAL 45
Notes:

1) Field blank consisted of deionized water poured over a split spoon following

the final deionized water rinse of the decontamination protocols.
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cutting bits, samplers, drill steel and associated equipment were cleaned to
prevent cross-contamination from the previous drilling location. All
cleaning was conducted at a central area. Cleaning was accomplished by
flushing and wiping the components to remove all visible sediments
followed by thorough high pressure steam wash and rinsing. The split spoon
samplers were further cleaned by an isopropanol/deionized water rinse after

each soil sample was collected.

3.3 WASTE HANDLING

All soil cuttings brought to the surface were placed back in
each borehole with a mixture of powdered bentonite clay. All soil cuttings
which were not placed back into the soil boring from which they came were

drummed in Federally approved DOT 55-gallon drums.

Wash water used to clean augers, samplers and all other

downhole tooling was placed in DOT approved 55-gallon drums.

All disposable personal protective equipment and other

Site garbage was also placed in DOT approved 55-gallon drums.

The drums were clearly labeled and placed on the

shipping dock of Gold Shield Solvents pending final disposal.



4.0

FIELD OBSERVATIONS AND ANALYTICAL DATA

41  SITE GEOLOGY

The Site geology had previously been described by EDI
Engineering & Science (EDI) based on investigative work completed by EDI at
the Site in the past. A description of the Site geology was presented in the

Work Plan for this Site Investigation.

The results of this most recent investigation confirm the
geologic description completed by EDI, as well as expand the available
information. This Site investigation confirmed the presence of a continuous
layer of clay beneath the Site. 'The surface of this fine grained clay unit varies
in depth from 5.7 feet to 8.1 feet below the ground surface. The presence of
the clay unit was also confirmed beneath the building at a depth of
approximately 1 to 3 feet below the basement floor. The continuity of this clay
beneath the Site and the hydraulic conductivities obtained by EDI show that
the clay would impede any further vertical migration of contaminants if
present in the overburden soils.

The stratigraphic logs for each of the boreholes are

presented in Appendix B.



42  ANALYTICAL DATA

42.1 General

All samples collected for chemical analysis were shipped
under chain of custody via overnight courier (i.e. Federal Express) to
Wadsworth/Alert Laboratories, Inc. (Wadsworth) of North Canton, Ohio.
Samples were analyzed for volatile organic compounds (VOC's) by
Wadsworth following SW846 Method 8010/8020, Third Edition. In addition,
samples were analyzed for total petroleum hydrocarbons (TPH) using SW846

Method 8015 (modified).

In addition to Wadsworth's internal Quality Assurance/
Quality Control (QA/QC) procedures, CRA implemented additional QA/QC
measures. These additional QA /QC measures included the collection of blind

duplicate samples, rinsate blank samples and matrix spike samples.

Based on CRA's QC review of the data, the data were
found to be generally acceptable with the exception of the holding times
which were surpassed for many of the samples. Although the holding times
were missed, the field duplicates showed godd analytical precision and the
matrix spike recoveries fell within the control limits established for the
analytical methods. On this basis, the data is generally acceptable and can be

used.



Table 4.1 presents the VOCs data for the soil samples.
Table 4.2 summarizes only the positive detections for the VOCs. Table 4.3

presents the TPH data for the soil samples.

422 Data Summarv

The only constituents detected in the 39 soil samples
analyzed were trichloroethylene, 1,1,1-trichloroethane and TPH. Twenty of
the 39 soil samples analyzed were found to have trichloroethylene present
ranging from a high concentration of 920 mg/kg at BH-1 (0.6 to 2.6 feet), to a
low of 1 mg/kg at BH-6 (2.5 to 4.5 feet). 1,1,1-Trichloroethane was only
detected in six of the 39 samples analyzed, with a high concentration detected
of 120 mg/kg at BH-3 (1.0 to 3.0 feet) and a low of 2 mg/kg at BH-7 (0.5 to
2.5 feet). Nine of the 39 soil samples analyzed were found to have TPH
concentrations, with the highest concentration of 3,900 mg/kg found at BH-2

(0.4 to 2.4 feet) and the lowest of 11 mg/kg found at BH-12 (2.3 to 4.3 feet).

Of the nine soil samples collected from the three locations
beneath the building, only one, BH-11 (1.0 to 2.0 feet) was found to have
detectable concentrations of trichloroethylene (310 mg/kg). The remaining
eight soil samples did not have any detectable concentrations of VOCs. These
data show that, with the exception of an isolated area beneath the northeast
corner of the building, the past Site operations have not impacted the

overburden soil beneath the building.



SAMPLE 1D
LOCATION

Benzene

Benegyl chloride
Wis(2-chloroethoxy)methane
Bis(2-chloroisopropylether
Bromobenzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chloroacetaldehyde
Chlorobenzene
Chlorocthane

Chloroform
1-Chlorohexane
2-Chloroethyl vinyl ether
Chloromethane
Chloromethyl methyl ether
Chlorotoluene
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorubenzene
14-Dichlorobencene
Dichlorodifluoromethane
1,1-Dichlorocthane
1.2-I1chlorocthane
1,1-Dichlorocthylene
trans-1,2-Dichlorocthylene
Dichloromethane
1.2-Dichloropropane
trans-1,3-Dichloropropylene
Ethylbenzene
1,1,2,2-Tetrachloroethane
1,1,1,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Tnichloroethane
Trichloroethylene
Trichloroflugromethane
Trichloropropane

Vinyl chloride :
Xylenes

5-120788-5C-013
- BU-1 (0.6-2.69

ND~
ND A
NA
Nira

ND»

5-120788-5C-014
Bi-1 (4 6-6.69

ND+
ND++
NA
ND++
ND+
ND+
ND+
ND+
ND+
NA

Notes: 1) ND - Not detected above stated detection himut

2) NA - Not Analyad.

Nt -Daecion hout =20 mg /g
4) ** - Detection hinut = 100 mg/ kg
5) ¢+ -Detection hirut =3 mg/kg
6) ++ - Detection it =15 g/ kg.
7y A - Dewedion lunat = 50 mg/hg.

8) A

- Detection harut = 250 my/ k.

9) AN Ditecuon himn = 10ing/ky
1y © - Detedtion limit = 5 mg /by

1) «

S Detection lunlt = 25 g /by

S-120788-5C-015
BH-1 (6.6-8.6)

ND
ND
NA
ND
ND
ND
ND

ANALYTICAL DATA SUNMMARY-VOCs (mg/kp)

5-120788-SC-016
BH-2 (04-2.4)

TABLES

COLD SHEILD SOLVLENTS
GRAND RAPIDS, MICHIGAN

5-120788-5C-017
HH-2 (0.9-24)
(dup. of 016)
ND*

NA

$-120788-SC-018
BH-2 (3.4-6.4%

ND
ND
NA
ND
ND
ND
ND

$-120788-5C-019
BH-2 (7.5-8.5)

ND
ND
NA
ND
ND
ND
ND
ND
ND

5-120788-5C-020
LH-3 (1.0-3.079

Nirar
ND~
NA
NDA
ND s
N~
NDAm
Niran
NpAnn
NA
ND~ar
N
NDA
Niran
NDAna
NDA
NA
N
NiDran
N~
Ninan
N~
Ny~
Nian
NI
N~
N~
NDAr
ND
NDAA
NAas
NDA~a
N~
Niran
Niran
N~
120
N~
20
Nras
Ny
NDAw
NI~

5-120788-SC-021
B)N-3 (5.0-7.0%

NDA~A

DETECTION
LIMIT
(mglkg)
1

5

T
- . o > U\>

Z
>
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SAMPLE ID §-120788-5C-022
LOCATION BH-3 (7.0-90)
Benzene ND
Benzy! chlonde ND
Bis(2-chioroethoxy)methane NA
Bis(2-chloroisopropyl)ether ND
Bromobenzene ND
Bromodichloromethane ND
Bromoform ND
Bromomwethane ND
Carbon tetrachloride ND
Chloroacetaldehyde NA
Chlorobenzene ND
Chloroethane ND
Chloroform ND
1-Chlorohexane ND
2-Chlosoethy} viny} ether ND
Chloroinethane ND
Chloromethyl methyl ether NA
Chlorotoluene ND
[Dibromochloromethane ND
Iibromomethane ND
1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
Dichlorodifluoromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethylene ND
trans-1,2-Dichloroethylene ND
Dichloromethane ND
1,2-Dichloropropane ND
trans-1,3-Dichloropropylene ND
Lthylbenzene ND
1,1,2,2-Tetrachloroethane ND
1,1,1,2-Tetrachloroethane ND
Tetrachloroethylene ND
Toluene ND
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trnchloroethylene .2
Trichlorofluoromethane ND
Trchloropropane ND
Vinyl chlonde ND
Xylenes ND

$-120788-SC-010
BH-4 (03-2.39)

ND+
ND++
NA
ND++
ND+
ND+
NI+
N+
NiD+
NA
ND+
ND+
ND+
ND+
ND+
ND+
NA
ND+
ND+
ND+
ND+
ND+
ND+
ND+
ND+
ND+
ND+

Notes: 1) ND - Not detected above stated detection inut.

2) NA - Not Analyzed.

3N -Dutedion hmit = 20 mg/kg
4) ** . Detection limut = 100 mg/kg
5) + - Deteclion bout =3 mg/kg.
€) ++ - Duetection kma = 15 mg/kg.
T~ -Detedion hunt = S0 mg/kg
8) A~ - Detection binut = 250 mg kg,
9) AMA L Dutection himit = 10 mg/ kg
) ° - Detection teout = 5 mg/kg.
1 - Detecton himat = 25 mg/hy

5-120788-SC-011
BH-4 (4.3-6.3)

ANALYTICAL DATA SUMMARY-VOCs timg/kg)

5-120788-5C-012
B4 (63-83)

ND
ND
NA

TABLE4 )

GOLD SHLEILD SOLVLNTS
GRAND RAPIDS, MICHIGAN

S$-120788-5C-023
BH-5 (18-38)

ND
ND
NA
ND
ND
ND
ND

$-120788-5C-025
BH-5 (5.8-7.8)

ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5-120788-5C-026
814-5 (9.0-9.8)

ND

5-120848-5C-027
BH-6 (05-2.57

ND
ND

$-120488-SC-028
BH-6 2.5-4.59

ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
4

ND
R

ND
ND
ND
ND

DFTECTION
LIMIT
(mg/hy)

1

S
NA
5

1

1

1

]

1
NA
1

1

1

i

1

1
NA
1

i

1

1

1

]

1

]

1

|

1

1

1

1

1

1

1

1

1 0
1 i rea
1

1 TC¢
1

1

1

i



FABLEA ]
ANALYTICAL DATA SUMMARY-VOCs (ng/kg)
GOLD SHLILD SOLVENTS
GRANID RAPIDS, MICHIGAN

SAMPIEID S$-120888-SC-029 S$-120888-5C-030 $-120888-5C-031 5-120888-SC-012 S-120888-SC-041 5-120888-5C-042 S-120888-SC-041 S5-120888-5C-044 5-120688-5C-007 DCIECTION
LHOCATION Bl-6 (50-8.5) BU-7 (0.5-2.5%) Hil-7 2.5-4.5) -7 (45-6.59) Bll-8 (04-2.49) BH-8 (4.4-649 Bi1-8 6 4-84) BU-8 (10.4-12.49 Bi-9 (0.4-1.0) LIMIT
(mnyglhg)
Benzene ND ND ND ND ND ND ND NI ND I
Benzyl chloride ND ND ND NI ND NI ND ND ND 5
Bis(2-chlorocthoxy)methane NA NA NA NA NA NA NA NA NA NA
Bis(2-chloruisapropylether ND ND ND ND ND ND ND ND ND 5
Brosrobensaene ND ND ND ND ND ND ND ND ND l
Bromodichloromethane ND ND ND ND ND ND ND ND ND 1
Bromoform ND ND ND ND ND ND ND ND ND 1
Bromomethane ND ND ND ND ND N NI ND ND 1
Carbon etrachlonde ND ND ND ND ND ND ND ND ND 1
Chloroaceratdehyde NA NA NA NA NA NA NA NA NA NA
Chlorobenzene ND ND ND NI ND ND ND ND ND 1
Chlorocthane ND ND ND ND ND ND ND ND ND H
Chloroform ND ND ND ND ND ND ND ND ND 1
1-Chlorohexane ND ND ND ND ND ND ND ND ND 1
2-Chloroethy! vinyl ethes ND ND ND NO ND NBD ND ND ND \
Chloromethane ND ND ND ND ND ND ND ND ND 1
Chluromethyl methyl ether NA NA NA NA NA NA NA NA NA NA
Chlorotoluene ND ND ND ND ND ND ND ND ND 1
Dibromochloromethane ND ND ND ND ND ND ND ND ND 1
Dibromomethane ND ND ND ND ND ND ND ND ND 1
1,2-Dichlorobenzene ND ND ND ND ND ND ND ND ND 1
1,3-Dichlorobenzene ND ND ND ND ND NI ND ND ND 1
1,4-Dichlorobenzene ND ND ND ND ND ND ND ND . ND 1
Iachlorodifluoromethane ND ND ND ND ND ND ND ND ND 1
1,1-Dichlorocthane ND ND ND ND ND ND ND ND ND 1
1,2-Dichlorocthane ND ND ND ND ND ND ND ND ND 1
1,1-Dichloroethylene ND ND ND ND NI ND ND ND ND 1
trans-1,2-Dichloroethylene ND ND ND ND ND ND ND ND ND 1
Dichloromethane ND ND ND N ND ND ND ND ND 1
1,2-Dichloropropane ND ND ND ND ND ND ND ND ND 1
trans-1,3-Dichloropropylene ND ND ND ND ND ND ND ND ND 1
Ethylbenzene ND ND ND ND ND ND ND ND ND 1
1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND 1
1,1,1,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND 1
Tetrachloroethylene ND ND ND ND NI ND ND ND ND 1
Toluene ND ND ND ND ND ND ND ND ND 1
1L }-Trichlorocthane ND 2 . NI ND ND ND ND ND ND 1 il ve 4.
1,1,2-Trchloroethane ND ND ND ND ND ND ND ND - ND 1
Trchloroethylene ND 2 ND ND ND ND ND ND ND 1 T e
Trichlorofluoromethane ND ND ND ND ND ND ND ND ND 1
‘Trichloropropane ND ND ND ND NI ND ND ND ND 1
Vinyl chlonde ND ND ND ND ND ND ND ND ND 1
Xylenes ND ND ND ND ND ND ND ND ND 1

Notes 1) ND - Not detected above stated detection limut.

2) NA -Na Analyad.

3)* - Datectson hinut = 20 mg /kg.

4) ** - Detection hmut = 100 my /kg

S) +  -Detection hawy =3 mg/ kg, - .
6) ++ - utection hmn =15 mg/hg.

7B~ - Deteaton bmit = 50 g/ k.

8) A - Dateation linut = 250/ kg,

9) A4 - Detadtion it = 10 mg/ kg
1) * -Detection lumit = 5 mg/hyg

11) °° - Detection imiat = 25 mg /kg



SAMPLLID
LOCATION

Benzene

Beneyl chlonde
Bas(2-chloroethoxy)methane
Bis(2-chlorvsopropyl)ether
Brorobunszene
Bromuodichloromethane
Bromwform

Bronwnethane

Carhon tetrachloride
Chloroacetaldehyde
Chiloubenzene
Chlorocthane

Chloruform
1-Chlorohexane
2-Chloroethyl vinyl ether
Chloromethane
Chluromethyl methyl ether
Chlurototuene
Dibromochloromethane
Dibromomethane
1,2-Dichlosobenzene
1.3-Iichlotobenzene
1,.4-Dichlorobenzene
Dichlorodifluoromethane
1,1-1chlorocthane
1,2-Dichloroethane
1.1-Dichloroethylene
trans-1,2-Dichlorocthylene
Dichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropylene
Ethylbenzene
1,1,2,2-Tetrachloroethane
1,1,1,2-Tetruchloroethane
‘letrachlorocthylene
‘Toluene
1,1,1-Tnchloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Tnichloropropane

Vinyl chloride

Xylenes

5-120688-SC-008
bH-9 (04-1.0)
Glup. of 007)
ND
ND
NA
ND
ND
ND
ND
N
NI
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5-120088-5C-009
BH-9 (410-4.57

ND
ND
NA
ND
ND
ND
ND
ND
N
NA
ND

Notes 1) ND - Not detected above stated detection himut.

2) NA - Not Analyzed.

3" -Ixtection hmit = 20 mg /kg
4 ** - Detection lumt = 100 mg/kg.
5 +  -Detecion init =3 mg/hg
6) ++ - Detection imit =15 mp/kg
7y~ -Detedion liout = 50 mg/kg

8) ~a

- Deteation himut = 250 mg /by,

9) A4 - Detedion lunit = 10 mg/kg
10) * -Ddtection hmit = 5 mg/hg

11) o

- Detection lumit = 25 mg /hg

5-120688-SC-004
BH-10 (041-1.0)

ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND

ANALYTICAL DATA SUMMARY-VOCs ting/kg)

5-120684-5C-005
BH-10 (1.5-22)

ND
NI
NA
N
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE4 1

GOLD SHENL 1 SOLVENTS
GRAND RAPIDS, MICHIGAN

5-120688-5C-006
Bi-10 (2.2-2.8)

ND
ND
NA
ND
ND
ND
ND
ND
ND

5-120658-5C-001
Wif-11 (0.3-1.09

NbD
NI
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
Nb
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5-120648-SC-002
HH-11 (10-2.0)

NI
N
NA
N
Mtr
NI
ND*
NIr
Nir
NA
NI
NIy
ND*
ND*
ND*
NI>»
NA
NI
N>
Nir
NI>»*
NI
NI
NIy
NI
ND*
NID*
NI
N
ND*
ND*
N
NO*
N
NIy
N>
ND»
ND*
310
ND*
ND*
NI>*
NID>»*

5-120688-5C-003
bi-11 (3 0-3.5)

ND
ND
NA
ND
ND
ND
ND
ND
N1
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5-120888-5C-033
BH-12 (03-23Y)

ND
ND
NA
N1
ND
MND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
NbD
ND
ND
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
2
ND
ND
ND
ND

DITECTION
LIMIT
(mglhg)

A U U DD T



SAMPLEID
LOCATION

Benzene

Benzyl chlonde
15(2-chlotoethoxy)methane
Bis(2-chlorvisopropylether
Hromubensene
Bromodichloromethane
romoform

Bromonawthane

Carbon tetrachlonde
Chiloroscetaldehyde
Chlurobenzene
Chloroethane

Chloroform
1-Chlorohexane
2-Chlorocthyl viayl ether
Chloromethane
Choromethyl methyl ether
Chlarotoluene
Dibromachloromethane
IZbromoumethane
1,2-Dichlorobenzene

1,3 Dichlorobencene
1,4-Dichlorobensene
Dichlorodifluoromethane
1,1-Dichlorocthane
1,2-Dichloroethane
L1-Dichloroethylene
trans-1,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropylene
Ethylbenzene
1,1,2,2-Teirachloroethane
1,1,1,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1.2- Inchloroethane
I'nchloroethylene
Tochlorofluoromethane
trichloropropane

Viayl chloride

Xylenes

Notes: 1) ND - Not detected above stated dul\

AQlun limut, e '
L

2) NA -Na Analysad,

S-120888-5C-034
BI-12 (23-43)

ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
N
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

3 * - Itecton it = 20 g / kg,
4) ** - Detection linnt = 100 mg/ kg,
5) ¢+ -Detedtion bmit =3 mg/ k.
6) ++ - Detection it =15 mg/hg.
7y~ -Delection livut = 50 mg / kg

8) A

- Deteation imut = 250 mg /g

9) A~ Detection imut = 10mp/kg
10y © - IDetecnion limut = Smyg/hg

1) °*

- Detection liont = 25 my /ky

$-120888-5C-035
BU-12 2.3-43)
(dup. of 031)
ND
ND
NA
ND
N
N>
N
ND
ND
NA
N1}
ND
ND
Ni>
ND
ND
NA
ND
ND
NbD
ND
ND
ND
NUD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
8
ND
ND
ND
ND

g

ANALYTICAL DATA SUMMARY-VOCs (mmg/kg)

5-120868-SC-036
.BII-12 (63-8.39

ND
ND
NA
ND
N
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
NbD
ND
ND
ND
ND
ND

TABLE4.D

GOLD SHLILD SOLVENTS

LGRAND RAPIDS, MICHIGAN

$-120488-5C-037
BiH-13 (0 5-2.5)

ND
ND
NA
ND
Ni)
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

S-120888-5C-038
BH-13 (45-659)

ND
N1
NA
ND
N
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5-120888-SC-039
BH-13 (6.5-8.5)

ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
N

S$-120858-SC-040
Bii-13 (65-8.5%
(dup. of 039
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NB
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND

DETLCTION

LIMIT
(mglhg)
1
5
NA

— e = U0

NA

- o = e

e e e e e e e e e b e b e R e e e e e e M R e



TABLE 4.2

SUMMARY OF POSITIVE DETECTIONS - VOC'S

LOCATION

BH-1 (0.6-2.6")
BH-1 (4.6-6.6")
BH-1 (6.6-8.6)
BH-2 (0.4-2.4")
BH-2 (4.4-6.4")
BH-2 (7.5-8.5")
BH-3 (1.0-3.0)
BH-3 (5.0-7.0")
BH-3 (7.0-9.0")
BH+4 (0.3-2.3")
BH4 (4.3-6.3)
BH-4 (6.3-8.3")
BH-5 (1.8-3.8")
BH-5 (5.8-7.8")
BH-5 (9.0-9.8")
BH-6 (0.5-2.5")
BH-6 (2.5-4.5)
BH-6 (8.0-8.5")
BH-7 (0.5-2.5")
BH-7 (2.5-4.5")
BH-7 (4.5-6.5")
BH-8 (0.4-2.4')
BH-8 (4.4-6.4)
BH-8 (6.4-8.4")

BH-8 (10.4-12.4")

BH-9 (0.4-1.0")
BH-9 (4.0-4.5")
BH-10 (0.4-1.0)
BH-10 (1.5-2.2")
BH-10 (2.2-2.8")
BH-11 (0.3-1.0")
BH-11 (1.0-2.0")
BH-11 (3.0-3.5)
BH-12 (0.3-2.3)
BH-12 (2.3-4.3")
BH-12 (6.3-8.3")
BH-13 (0.5-2.5")
BH-13 (4.5-6.5")
BH-13 (6.5-8.5")

Notes: 1) ND - Not detected at stated limit of detection.
- Number shown in brackets is detection limit.

2) ()

GOLD SHEILD SOLVENTS
GRAND RAPIDS, MICHIGAN

TRICHLOROETHYENE

920

20
4
ND(1)
10
2
ND(1)
3
1
ND(1)
2
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND/ND (1)/(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
310
ND(1)
2
8/8
ND)
25
ND(1)
ND/ND (1)/(1)

1,1,1-TRICHLOROETHANE

ND(50)
ND(3)
ND(1)

ND/ND (1)/(5)
ND(1)
ND(1)

120

65
ND(1)
ND(3)
ND(1)
ND(1)

6
ND(1)
ND(1)

5

4
ND(1)

2
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

ND/ND (1)/(1)
ND(1)
ND(1)
ND(1)
ND(1)
ND(1)

ND(20)
ND(1)
ND(1)

ND/ND (1)/(1)
ND(M
ND(1)
ND(1)

ND/ND (1)/(D)

3) 3/97 - Second number shown is duplicate analysis.



SAMPLE ID

5-120788-5C-013
S-120788-SC-014
$-120788-SC-015
5-120788-SC-016
5-120788-SC-017

5-120788-SC-018

$-120788-SC-019
$-120788-SC-020
5-120788-SC-021
S-120788-SC-022
$-120788-SC-010
5-120788-SC-011
$-120788-SC-012
$-120788-SC-023
S$-120788-SC-025
$-120788-SC-026
S$-120888-SC-027
5-120888-SC-028
S-120888-SC-029
S$-120888-SC-030
S-120888-SC-031
S$-120888-SC-032
S-120888-SC-041
$-120888-SC-042
S-120888-SC-043
S-120888-SC-044
$-120688-SC-007
S-120688-SC-008
$-120688-5C-009
S$-120688-SC-004
5-120688-SC-005
$-120688-SC-006
$-120688-SC-001
$-120688-SC-002
S-120688-5C-003
S-120888-SC-033
S-120888-SC-034
$-120888-SC-035
5-120888-5C-036
5-120888-SC-037
$-120888-SC-038
$-120888-SC-039
S-120888-SC-040

ANALYTICAL DATA SUMMARY - TPH (mg/kg)

TABLE 4.3

GOLD SHEILD SOLVENTS

GRAND RAPIDS, MICHIGAN

LOCATION RESULT
BH-1 (0.6-2.6) . A0~
BH-1 (4.6-6.6") ~660~
BH-1 (6.6-8.6) ND
BH-2 (0.4-2.4") ~739~
BH-2 (0.4-2.4") (dup. of 016) 3500~
BH-2 (4.4-6.4") 890~
BH-2 (7.5-8.5") ND
BH-3 (1.0-3.0) 120~
BH-3 (5.0-7.0" ND
BH-3 (7.0-9.0) ND
BH-4 (0.3-2.3) -3000°
BH-4 (4.3-6.3") 193~
BH-4 (6.3-8.3") ND
BH-5 (1.8-3.8") ND
BH-5 (5.8-7.8") ND
BH-5 (9.0-9.8" ND
BH-6 (0.5-2.5") ND
BH-6 (2.5-4.5") ND
BH-6 (8.0-8.5") ND
BH-7 (0.5-2.5) ND
BH-7 (2.5-4.59 ND
BH-7 (4.5-6.5') ND
BH-8 (0.4-2.4") ND
BH-8 (4.4-6.4") ND
BH-8 (6.4-8.4") ND
BH-8 (10.4-12.4") ND
BH-9 (0.4-1.0") ND
BH-9 (0.4-1.0) (dup. of 007) ND
BH-9 (4.0-4.5") ND
BH-10 (0.4-1.0" ND
BH-10 (1.5-2.2") ND
BH-10 (2.2-2.8") ND
BH-11 (0.3-1.0) ND
BH-11 (1.0-2.0") ND
BH-11 (3.0-3.5") ND
BH-12 (0.3-2.3") ND
BH-12 (2.3-4.3") 11
BH-12 (2.3-4.3") (dup. of 034) 15
BH-12 (6.3-8.3" ND
BH-13 (0.5-2.5") 38
BH-13 (4.5-6.5") ND
BH-13 (6.5-8.5") ND
BH-13 (6.5-8.5) (dup. of 039) ND

DETECTION
LIMIT

30
30
10
20
40
20
10
20
20
10
30
30
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



For the soil samples collected outside of the building,
trichloroethylene and 1,1,1-trichloroethane were found at their highest
concentrations at the ground surface and at the boreholes located in the
southeast corner by Mid-Michigan Services. The concentrations of
trichloroethylene and 1,1,1-trichloroethane were much lower in the deeper
soil samples, and were detected in only three of the ten samples collected at
the overburden/clay interface. The exact southerly extent of VOCs in the soil
was not clearly delineated by the soil borings completed. The results of these
soil analyses indicate that some spillage of VOCs may have occurred,
primarily at the southeast corner of the building, with the possibility of small
amounts along the aboveground tanks. However, it appears that the asphalt
cover over this entire area is minimizing any surface water infiltration,

thereby minimizing the vertical migration of the VOCs detected.

There were no VOCs detected in the background borehole
(BH-8). This indicates that the presence of VOCs in the overburden soils is

isolated to the immediate areas of past and present material handling.

The TPH found in the soil samples analyzed were isolated
to the soil borings completed at the southeast corner of t’he building by
Mid-Michigan Services. There is evidence of oil or gasoline spillage in this
area. The TPH concentrations, as was the case for VOCs, are highest at the
surface and decline vertically through the overburden. There were no TPH
concentrations found at the overburden/clay interface. The distribution of
TPH concentrations also indicates that the asphalt cover in the area is

minimizing the vertical migration of the TPH.

10



5.0

CONCLUSIONS

Based on the sampling and analytical work completed at

the Gold Shield Solvents Site in Grand Rapids, Michigan, the following

conclusions are presented:

a)

b)

o

~

The Site geology described by EDI during previous investigative work
was generally confirmed by this study, however, some clay or silty fill
material was identified within the overburden. The overburden was

comprised of an assortment of fine grained sands and some gravels.

A fine grained clay was identified in all of the soil borings completed.
The presence of this fine grained clay in all of the borings indicates that
the clay is continuous beneath the Site. The continuity of the clay and
the hydraulic conductivities previously determined by EDI show that
the clay would impede any further vertical migration of the

contaminants detected.

Concentrations of trichloroethylene, 1,1,1-trichloroethane and total
petroleum hydrocarbons (TPH) have been identified in overburden
soils adjacent to the south side of the Gold Shield Solvents building
and at one isolated location beneath the building. The concentrations
of trichloroethylene, 1,1,1-trichloroethane and TPH decline vertically
through the overburden to the overburden/clay interface. The asphalt
cover over the areas found to be contaminated appears to be effective
in minimizing the infiltration of surface water and thereby

minimizing the vertical migration of contaminants.

11
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NOTIFICATION LETTER



6*ﬁ.
At

.8..04. 88 11:58 AM *DETREX CO P02

wh _
0 ,

!‘\

STATE OF MICHIGAN

MATURAL KTBOYACTE CONMSNON ,
THOMAR J, ANCEROON

DAVIO . OLSON JAMIS J, BLANCHARD, Qoverner

" GC: Dale DeKraker, Waste Management Divimiaon

DEPARTMENT OF NATURAL RESOURCES
Vavid F. Hales, Diractor
State 0ffice Building
380 Ottuwu N W,
Grand Rapida, Michigan 49503
‘ July 38, 1088

CEIRTIFIER MALL

Mp. Charles U, QUY
Datrex Chemical lndustries, Ine.

Ashtabula, OH 44004

$UBJECT: Qold Shield.%olvents Diviaien, Ellaworih Avenuo's. W,
Grand Rapids, Michigan (Kent County)

Daar Mr. Guy:

" This letter will confirm our mesting af July 19, 1008 laat weale,

As o reault of an excavatien eon Mid-Michigan Bervice's property
adjacent t¢ the south of Qold Shisld, acils with signifiecant
levels of TCE and othsr malvent compounda ware faund., Tn tha
past, 80ils contaminatved with solventa, primarily TCR, were found
and removed by Cold Shield frem property adjacent to the east.

A3 3tated in the meoting, it {s our position that Gold Shield
Solventa i3 resnonsibdble for this nowly discovered arca of
contaminatlon which im a vialation of Aet 248, P,A, of 1929, a8
amended. A work plan outlining how the axtent of the Area of
contamination will be defined and remediated (including
inplementation schedule) sheuld reach this offiece by August 2R,

1988.

In addition, please provide ua wirth the original "hench sheeta” of
the soilx analysis tesults you collected frum the excavation area,
The rorabulated Infermation provided to us at the mecting i3
lacking somc inportant Lnformation.

Plessa do not hasitate to call {f you have any questions.

Sincerely,

Jenny X. tmann
Geologimt
Environmental Response Division
816 - 4868-5071
JXH/mam ’

.o 188
(p'py B L. A rave SJ e -/fﬂcA.:';.q._.\ﬁwwLb RUG 2 w

)



APPENDIX B

STRATIGRAPHIC LOGS



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLOSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE DESIGNATION: BH1-88

DATE COMPLETED:

(PAGE 1 of 2)
DECEMBER 7, 1988

GRAIN SizE ANALYSIS ()  WATER FOUND SZ STATIC WATER LEVEL ¥

CUENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATIOM MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION 5 ‘SF M
Mo |al AN
B |Tj L | wu
E || U
R E
Concrete
- -0.6
L 40 SW(FILL)SAND, some gravel, some silt, dense, .
: well graded, clay lumps, moist, brown, strong
solvent odor from surface
1SS 23 440
- 2.0
- 3.0 _3,
CL(FILL)CLAY, some silt, firm, very moist, :
brown, solvent odor, low plastic 2SS 16 |380
- 4.0
- 5.0
Slight solvent odor 35S 4 |200
- 6.0
L 7.0 - - -6.9
. CL(CLAY) some silt, little sand, trace gravel,
firm, nuggett{r.’ low plastic, mottled gray/brown,
remouided with secondary clay mineralization 4SS 12 1200
along horizontal and vertical fissures, moist,
- 8.0 | slight odor
- S.0
Brown, nuggetty, odorless 5SS 24 200
- 10.0
- 11.0
6335 33 |180
- 12,0
‘ - - -12.8
- 13.0 [ CL(TILL)CLAY, some silt, some sand, little
gravel, stiff, low plastic, brown, moist, odorless
7SS 31
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS ’ HOLE DESIGNATION:

BH1-88
(PAGE 2 of 2)

GRAIN SIZE ANALYSIS

PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 7, 1988
CLENT: DETREX CORPORATION DRILLING METHCD: 3 1/4” ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITCR SAMPLE
ft BGS ft AMSL INSTALLATION B SIw ;
M Al A | N
8 T L u
E el U
R £
CL(TILL)CLAY, some silt, some sand, little
gravel, stiff, low plastic, brown, moist, odoriess e 7.0"3
BOREHOLE 73S 31
- 14.0
— CEMENT
Iy R a
L 45.0 | END OF HOLE @ 14.6 FT. BGS
NQTES: 1. Hole dry upon completion.
2. HNu reading (in PPM) taken on
16 headspace of sample in glass jar.
- .0
- 17.0
- 18.0
- 19.0
- 20.0
- 21.0
- 22.0
- 23.0
- 24.0
- 25.0
- 26.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

C WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH2—88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 7, 1988
CUENT: DETREX CORPORATION DRILLING METHOD: 3 1/4 ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ‘ ft AMSL INSTALLATION g $ 1\1/ ;
M {A| A N
B [T| L | u
e |E| U
R E
Concrete
ML—GM(FILL) Siit, some gravel, some sand, —04
1.0 compact, solvent odor
1SS 27 |460
F 2.0
- 3.0
- CL fil, stiff, brown, solvent odor 25S 21 1380
- 4.0
- 5.0
Same, except with rocks, brick, wood 3SS 34 1260
- 6.0
- 7.0
Same, except with coal seam at 7.6’ 4SS 10 |200
L 8.0 | CL(CLAY)TILL, some silt, little sand, trace =78
gravel, firm, low plastic, brown, slight
solvent odor
- 9.0
5SS 11 | 40
- 10.0
~10.4
END OF HOLE ©@ 10.4 FT. BGS
- 110 | NOTES: 1. Hole dry upon completion.
2. HNu reading (in PPM) taken on
headspace of sample in glass jar.
- 12.0
- 13.0
NOTES: MEASURING PbINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

-

GRAIN SIZE ANALYSIS

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH3—88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 7, 1988
CLIENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELFVATION MONITOR - SAMPLE
ft BGS ft AMSL INSTALLATION ﬁ 15, 5 ':
M [A] AN
B T L u
€ E u
R E
Concrete
10 NL=CL(ALL) SILT&CLAY, some sand, some ~1.0
ravel, firm, brown and black, low plastic,
inclusions of bricks, glass, bones, solvent odor
- 2.0 1SS 12 {2580
- 3.0
- 4.0 2Ss S p8o
- 5.0
L 5.0 | Clean fill, no inclusions, slight solvent odor 3SS 7 l180
- 7.0
CL(TILL)CLAY, some siit, little sand, trace :
gravel, stiff, low to medium plastic, brown,
odoriess
- 9.0
- 10.0 8ss 12 {50
- 11.0 -77.0
END OF HOLE @ 11.0 FT. BGS
NOTES: 1. Hole dry upon completion.
L 12.0 2. HNu reading (in PPM) taken on
headspace of samplie in glass jor.
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TQ CURRENT ELEVATION TABLE

WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE DESIGNATION: BH4—88

DATE COMPLETED:

DECEMBER 7, 1988

GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL M

CLIENT: DETREX CORPCRATION DRILLING METHOD: 3 1/4” ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬁ Sy ;
M Al ALl N
B |T| L | u
E E U
R E
L Asphalt -0.3
ML$FILL)SILT&CLAY, some sand, some gravel,
stiff, cohesive, brown and black, moist,
- 1.0 petroleum odor at surface
1SS 51 80
- 2.0
- 3.0
28s 15 ]130
L 4.0 Same, except with pieces of metal, coal, wooed
: chips, not as stiff, sand seams
- 5.0
Same, except with slight petroleum odor, moist 3SS 25 {20
- 6.0
- 7.0 ~77 :
CL(TILL)CLAY, some silt, little sand, trace : 4SS 16 [ 25
gravel, stiff, low plastic, mottled gray/brown,
moist, occasional vertical and horizontal fissure
- 8.0 with secondary clay mineralization, odoriess
- 9.0
Clay mineralization, odoriess 3ss 12 | 20
- 10.0
=103
END OF HOLE @ 10.3 FT. BGS
- 11.0 | NOTES: 1. Hole dry upon completion.
2. HNu reading (in PPM) taken eon
headspace of sampie in glass jar.
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH5-88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 8, 1988
CUENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS F1EVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION E $ u ;
M (Al A N
8 [T{ L | u
£ |E]l U
R E
Concrete, after breaking through strong
solvent odor noticed
- 1.0
- - -4
L. 20 | CL(CLAY)FILL, some silt, some sand, little
gravel, firm, medium pigstic, brown, strong
solvent odor
1SS 8 450
- 3.0 S 3]
- 4.0
Same, except with seam of cinders, sand,
bricks 2ss || | 11 |480
- 5.0
- 6.0
Same, except with slight solvent odor 2SS 6 [180
- 7.0
— ~7.5
CL(TILL)CLAY, some silt, little sand, trace
L 8.0 gravel, firm, medium plastic, brown, moist,
’ slight solvent odor
4SS 19 |150
- 9.0
~-9.8
" 10.0] END OF HOLE @ 9.8 FT. BGS
NOTES: 1. Hole dry upon comgletion.
2. HNu readings (in PPM) taken on
- 1.0 headspace of sample in glass jor.
- 12.0 .
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE:; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE. DESIGNATION: BH6-88

DATE COMPLETED:

DECEMBER 8, 1988

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W

CUENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH [STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬁ § rd ;
M [A] AN
8 [T L | wu
£ || U
R E
Concrete
GS~SW(FILL)(SAND&GRAVEL), some sl —0.5
L 10 compact, well graded, black, solvent odor,
: moist
1SS 19 [ 45
- 2.0 =2.7
CL(FILL)CLAY, some silt, soft, medium :
plastic, brown, occasional brick, solvent odor
- 3.0
2ss 5 |45
- 4.0
- 5.0
Very moist, slight solvent odor 35S s |30
- 6.0
- 7.0
Moist, odoriess 4SS 8 |20
- 8.0 [ CL(CLAY)TILL, some silt, little sand, trace =79
gravel, stiff, low plgstic, brown, moist, odorless
- 9.0
5SS 12 {10
- 10.0
=705
L 110 END OF HOLE @& 10.5 FT. BGS
) NOTES: 1. Hole dry upon completion.
2. HNu readings (in PPM) taken on
headspace of sample in glass jar.
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH7—-88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 8, 1988
CLENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬂ § v :
M [A] A | N
8 |T| L | u
E |E| U
R E
Concrete
— -05
CL(FILL)CLAY, some silt, little sand, trace
L 4.0 gravel, firm, low plastic, brown, moist, odoriess
1SS 7 |10
- 2.0
- 3.0
Soft, very moist, small gravel and sand pockets 2SS 5 |
- 4.0
Same, except with native CL at 5.3’
- 5.0
CL(TILL)CLAY, some silt, little sand, trace -7 2SS 1218
gravel, stiff, medium, plastic, brown, moist,
L g.0 | odorless
- 7.0
4SS 17 | 6
- 8.0
-85
L g0 END OF HOLE @ 8.5 FT. BGS
NOTES: 1. Hole dry upon comgletion.
2. HNu readings (in PPM) taken on
headspace of sample in glass jor.
- 10.0
- 11.0
- 12,0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH8—-88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 7, 1988
CLIENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION N S| W :
M |A] A | N
B T L u
E |E| U
R E
Concrete 0
SM&SW?FTLL)SAND. some silt, some gravel, pocr —04
1.0 and well graded, dense, brown, odorless, moist
1SS 20| 6
- 2.0
F 30 32
CL(FILL)CLAY, some sand, some gravel, some ) 288 11| 4
silt, stiff, low flqstic. brown and black,
odoriess, mois
- 4.0
- 5.0
3ss 131 4
- 6.0
F 70 CL(TILL)CLAY, some silt, little sand, trace =70
gravel, stiff, low plastic, brown, moist, odoriess 4SS 1518
- 8.0
- 9.0
Sss n| 4
- 10.0
-702
SW(SAND) some gravel, dense, well graded,
medium to coarse grained, massive, brown,
moist, odoriess
- 11.0
6SS 39 | 8
- 12.0
—-72. 4
END OF HOLE ® 12.4 FT. BGS
" 13.0 | NOTES: 1. Hole dry upon completion.
2. HNu readings (in PPM) taken on
headspace of sample in glass jar.
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS
PRCOJECT NO.: 2616

HOLE DESIGNATION:
DATE COMPLETED:

BH9—88
DECEMBER &, 1988
3" SS_AND JACK

CLIENT: DETREX CORPQORATION DRILLING METHOD: AR
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION u ; \r; ;
M |A] A N
B T L u
E [Ef U
R £
Concrete floor siab
CL(TILL)CLAY, seme silt, little sand, trace -o4 W
gravel, very hard, low plastic, oxide brown, :
- 1.0 | moist, vertical and horizontal fissures with
some secondary mineralization, no soivent odor
188 5
r 20
- 3.0
Same, except with occasional silt partings,
remoulded till, oxidized, extremely hard g 255 3
- 4.0
—4.5 [
L 50 'END OF HOLE @ 4.5 FT. BGS
’ NQTES: 1. Hole dry upon completion.
2. HNu readings (in PPM) token on
headspace of sample in gigss jar.
- 8.0
- 7.0
- 8.0
- 9.0
- 10.0
- 11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS o WATER FOUND XZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE DESIGNATION:
DATE COMPLETED:

BH10-88

DECEMBER 6, 1988

GRAIN SIZE ANALYSIS O WATER FOUND XZ STATIC WATER LEVEL W

CUENT: DETREX CORPORATION DRILLING METHOD: 3;».?&3“ JACK
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬁ § v ;
M A A N
8 T L u
E |l U
R E
Concrete slab 04
ML—CL(FILL)SILT&CLAY, some sand, little gravel,|
firm, inclusions of ash, wood, coal, sand seam
- 1.0 frortn 16( to 20 ,Tgl_a{ sezcg.! 207 dto(ﬂ%g', peaty
material approx. o , san again
at 20" to 28" s 1SS <5
- 20
- - -25
OL SILT, soeme clay, little sand, stiff, brown—
L 30 | black, earthy odor
2SS <5
- 4.0 " -39
. ML(SILT)TILL, some sand, trace clay, stiff,
~ mottled, gray—-brown, moist, rootlets, odoriess 4 —4J
CL(TILL)CLAY, some sflt, little sand, trace
L 50 gravel, stiff, low plastlc, mottled gray—brown,
- moist, odoriess
3ss <5
- 6.0 ’
-6.5
L 20 END OF HOLE @ 6.5 FT. BGS
) NOTES: 1. Hole dry upon completion.
2. HNu readings (in PPM) taken on
headspace of sample in glass jar.
- 8.0
- 9.0
- 10.0
- 11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PRCJECT NAME: GOLDSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE DESIGNATION:
DATE COMPLETED:

BH11-88
DECEMBER 6, 1988
3" SS AND JACK

GRAIN SIZE ANALYSIS o WATER FOUND X7 STATIC WATER LEVEL W

CUENT: DETREX CORPORATION DRILLING METHOD: v .
AMMER
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION u ? v ;
M |A| A| N
8 T L P}
E |Ef U
R E
Concrete floor siab —03
CLgFILL)CLAY, and silt, some sand, little gravei, : be—7.0"3
soft, low plastic, brown Inclusions of earthy -0.8 BOREHOLE
L 1.0 soil, wet, solvent odor /- :
SM—ML(FILL)SAND&SILT, some clay, little gravel,  cEMENT 1SS <5
poorfy grqded, compact, very moist, inciusions EENTONAE /
20 of wood, cinders, bricks, slight salvent odor ROUT
L 3.0 ey
CL(CLAY) some silt, firm, low plastic, nuggetty, ) 253 <5
mottled gray—brown, very moist, occasionai
pebble to 1°1/2" dia.
- 4.0
-43
END OF HOLE @ 4.3 FT. BGS
- 5.0 | NCTES: 1. HNu readings (in PPM) taken on
headspace of sample in glass jor.
- 6.0
- 7.0
- 8.0
- 9.0
- 10.0
- 11.0
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



file:///soil

STRATIGRAPHIC AND INSTRUMENTATION LOG

O

GRAIN SIZE ANALYSIS

(OVERBURDEN)
PROJECT NAME: GOLDSHIELD SOLVENTS HOLE DESIGNATION: BH12-88
PROJECT NO.: 2616 DATE COMPLETED: DECEMBER 8, 1988
CLIENT: _DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION N $ N ;
M [A] A N
B T L u
E |E| U
R E
Concrete -03
CL(FILL)CLAY, some silt, some sand, little ’
gravel, firm, low piastic, woed chips, gravelly
L 1.0 sand seams, odoriess, moist
SM(FILL)SAND, some silt, some gravel, comrcct, -1.2 1SS 9 |20
black, moist, inclusions of wood, steel, coa
L 20 and ashes, odoriess
- 3.0
2Ss 8 115
- 4.0
- 5.0
35S 4 110
- 6.0
- 7.0
Sand and gravel fill, brown—black, odoriess 4SS 718
L 8.0 | CL(TILL)CLAY, and silt, little sand, trace gravel, =78
stiff, low plastic, brown, moist, odorless,
pebbies to 1/2" dia.
- 9.0
5ss 12| 6
- 10.0
-710.3
END OF HOLE ® 10.3 FT. BGS
- 11.0 | NOTES: 1. Hole dry upon comBIetion.
HNu readings (in PPM) taken on
headspace of sample in glass jar.
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND SZ STATIC WATER LEVEL W




STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GOLDSHIELD SOLVENTS
PROJECT NO.: 2616

HOLE DESIGNATION: BH13—88

DATE COMPLETED:

DECEMBER 8, 1988

GRAIN SIZE ANALYSIS O WATER FOUND SZ STATIC WATER LEVEL ¥

CLIENT: DETREX CORPORATION DRILLING METHOD: 3 1/4" ID HSA
LOCATION: AS PER PLAN CRA SUPERVISOR: S. CROSSMAN
DEPTH | STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE
ft BGS ft AMSL INSTALLATION ﬁ ; N :"
M [A]l AL N
B T L u
E E u
R E
Concrets, slight petroleum odor after .
| _penetrating concrete with gugers A —os
SW(FILL)SAND, some silt, some gravel, dense,
L 1.0 well graded, black, moist, odoriess, bricks,
giass, wood inclusions
1SS 14 | 45
- 2.0
-
- 3.0
17 2ss i5 110
| 40 | CL(FILL)CLAY, some silt, little sand, some .
: ravel, stiff, low plastic, brown, moist, coal
inclusions, petroleum odor —45
SW(FILL)SAND&GRAVEL, some silt, compact, well .
L 5.0 graded, black and brown, coal inclusions, moist,
) odorless
57 35S 10
L 6.0 CL(TILL)CLAY, some silt, little sand, firm, low )
. plastic, brown, moist, odorless
- 7.0
ML&CL(layered) from 7.5 to 9.0°, not
continuous through that depth 455 7|8
- 8.0
- 9.0
5SS 816
- 10.0
=105
L 110 END OF HOLE ® 10.5 FT. BGS
NOTES: 1. Hole dry upon compietion.
2. HNu readings (in PPM) taken on
hegdspace of sampie in glass jar.
- 12.0
- 13.0
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE






